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(54) FUNCTION BLOCK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce load added to 
the re~user of IP (function bloc), which is to develop a 
complicated bridge block, by taking in a system clock 
into IP. 

SOLUTION: At the time of reusing IP based on standard 
in the development of LSI incorporating IP and the 
development of the derivative of LSI, a synchronizing 
circuit and an IP function circuit are integrated as IP 20. 
Thus, the system clock is taken into IP 20 and the re- SfeTfeffiSffi 
user can load IP 20 on LSI through a simple bridge block 
30 considering only the system clock driving a system 
bus 10. Then, load on IP operability is reduced and S^JM^^^M. 
reusability as IP can be improved. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is functional block 
characterized by defining the 
aforementioned timing of operation by 
having the synchronous circuit which 
defines the timing of operation which 
delivers a signal between the functional 
circuit which synchronizes with a local 
clock, and the system bus which 
synchronizes with a system clock and the 
aforementioned functional circuit, and 
the aforementioned synchronous circuit's 
inputting the aforementioned system 
clock and the aforementioned local clock, 
and deciding the access time from the 
aforementioned system clock. 
[Claim 2] The aforementioned 
synchronous circuit is functional block 
according to claim 1 characterized by 
defining the aforementioned timing of 
operation by inputting the 
aforementioned system clock and the 
aforementioned local clock, and 
generating the completion signal of 
access of the aforementioned functional 
circuit from the aforementioned system 
clock. 

[Claim 3] The aforementioned completion 
signal of access is functional block 
according to claim 2 characterized by 
being generated by comparing the output 
and frequency-assignment signal of the 
aforementioned counter using the 
counter and comparator circuit which are 



started synchronizing with the 
aforementioned system clock. 
[Claim 4] Functional block characterized 
by having the synchronous circuit which 
defines the timing of operation which 
delivers a signal between the functional 
circuit which synchronizes with a local 
clock, and the system bus which 
synchronizes with a system clock and the 
aforementioned functional circuit, and 
unifying the aforementioned functional 
circuit and the aforementioned 
synchronous circuit. 

[Claim 5] The claim 1 characterized by 
making frequency of the aforementioned 
system clock adjustable in the 
aforementioned synchronous circuit, or 
functional block of any one publication of 
four. 

[Claim 6] The aforementioned 
synchronous circuit is the claim 1 
characterized by defining the timing of 
operation by the kind of the 
aforementioned system bus which 
delivers a signal between the 
aforementioned system bus and the 
aforementioned functional circuit **, or 
functional block of any one publication of 
four. 

[Claim 7] The means which makes 
frequency of the aforementioned system 
clock adjustable is functional block 
according to claim 5 characterized by 
being made by inputting a 
frequency-assignment signal into the 
aforementioned synchronous circuit. 
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[Claim 8] The claim 1 characterized by 
generating the design data of register 
transfer level automatically by giving the 
frequency of the aforementioned system 
clock, or functional block of any one 
publication of seven. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
synchronous circuit which delivers a 
signal between IP functional circuit and a 
system bus using two different clocks 
which consist of local clocks which drive 
IP functional circuit which starts the 
design of IP (Intellectual 
Property: intellectual property), especially 
is built in LSI, and system clocks which 
drive a system bus. Moreover, IP 
functional circuit and a synchronous 
circuit are unified and it is used for the 
design of LSI as IP (functional block). 
[0002] 

[Description of the Prior Art] There are a 
thing depending on a system bus and a 
thing which does not depend in the 
design of the conventional IP The design 
of the conventional IP is explained using 
drawing 6 . The example of a design of 
the conventional IP depending on a 
system bus is shown in drawing 6 . 1 is a 
system bus which transmits the I/O 
signal of IP, and operates synchronizing 



with a system clock. Moreover, 2 is IP 
made into the object of a design, and 
operates synchronizing with a system 
clock and a local clock. 
[0003] In the design of the conventional 
IP shown in drawing 6 , since IP 2 self is 
designed depending on the specific 
system bus 1, in case IP 2 is reused to the 
design of LSI equipped with the specific 
system bus 1, IP 2 can be used as it is, 
without caring about a difference of the 
frequency of a system clock and a local 
clock. 

[0004] However, since IP vender needs to 
prepare IP according to various system 
buses individually, the efficiency as an IP 
vender falls. In order to avoid this, as 
conventionally shown in drawing 7 , the 
design of IP independent of a system bus 
has been used. 

[0005] In drawing 7 , IP 3 is connected to 
a system bus 1 through the bridge block 4 
which is the circuit which synchronizes 
only with a local clock and absorbs a 
difference of a system clock and a local 
clock. That is, the circuit 5 which consists 
of IP 3 and bridge block 4 is connected to 
the system bus 1 which synchronizes 
with a system clock. 

[0006] A bridge block is a circuit block 
which delivers a signal between the bus 
of IP which synchronizes with a local 
clock, and the system bus which 
synchronizes with a system clock here, 
and the circuit which synchronizes with a 
local clock and a system clock, 
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respectively is included. 
[0007] However, since the standup point 
of a local clock of usually having two or 
more clocks needs to take a system clock 
and a synchronization in various modes 
and it is necessary to set the persistence 
time of the high level of these local clocks, 
or a low level etc. to various length 
according to the function of IP as shown 
by the vertical dashed line and vertical 
alternate long and short dash line of 
drawing 8 , for example, the design of a 
bridge block will become complicated. 
[0008] A bridge block is developed by the 
reuse person of IP. Therefore, in the 
design of IP using the bridge block 
generally performed conventionally, in 
order that a bridge block might absorb a 
difference of a clock, the big load for 
developing the complicated synchronous 
circuit which constitutes a bridge block 
joined the reuse person of IP, and the 
problem that a development cycle became 
long was produced. 
[0009] 

[Problem(s) to be Solved by the 
Invention] As described above, when 
designing IP depending on a system bus 
in the design of the conventional IP, IP 
vender had the problem that the big load 
of developing the complicated bridge 
block which absorbs a difference of a 
system clock and a local clock joined the 
reuse person of IP, in order to design IP 
which needs to prepare IP which 
corresponds to various system buses 



individually, and is not dependent on a 
system bus. 

[0010] It was made that this invention 
should solve the above-mentioned trouble, 
and aims at mitigating the load which 
develops the bridge block which joins the 
reuse person of IP by incorporating a 
system clock in IP. 
[0011] 

[Means for Solving the Problem] In the 
development of LSI and the descendant 
article development of LSI whose IP 
(functional block) of this invention builds 
in IP In case IP of specification 
conformity is reused, the synchronous 
circuit and IP functional circuit by which 
the system clock was incorporated A 
system clock is incorporated in IP by 
unifying as IP. A reuse person is enabled 
to carry Above IP in LSI using the simple 
bridge block only in consideration of the 
system clock, and it is characterized by 
mitigating the load on IP handling which 
joins the reuse person of IP, and raising 
the reusability as IP. 

[0012] Specifically, functional block of 
this invention is equipped with the 
synchronous circuit which defines the 
timing of operation which delivers a 
signal between the functional circuit 
which synchronizes with a local clock, 
and the system bus which synchronizes 
with a system clock and the 
aforementioned functional circuit, the 
aforementioned synchronous circuit 
inputs the aforementioned system clock 
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and the aforementioned local clock, and it 
is characterized by defining the 
aforementioned timing of operation by 
deciding the access time from the 
aforementioned system clock. 
[0013] Preferably, the aforementioned 
synchronous circuit inputs the 
aforementioned system clock and the 
aforementioned local clock, and is 
characterized by defining the 
aforementioned timing of operation by 
generating the completion signal of 
access of the aforementioned functional 
circuit from the aforementioned system 
clock. 

[0014] Moreover, the aforementioned 
completion signal of access is preferably 
characterized by being generated by 
comparing the output and 
frequency-assignment signal of the 
aforementioned counter with the counter 
started synchronizing with the 
aforementioned system clock using a 
comparator circuit. 

[0015] Functional block of this invention 
is characterized by having the 
synchronous circuit which defines the 
timing of operation which delivers a 
signal between the functional circuit 
which synchronizes with a local clock, 
and the system bus which synchronizes 
with a system clock and the 
aforementioned functional circuit, and 
unifying the aforementioned functional 
circuit and the aforementioned 
synchronous circuit. 



[0016] In the aforementioned 
synchronous circuit, it is preferably 
characterized by making frequency of the 
aforementioned system clock adjustable. 
Moreover, the aforementioned 

synchronous circuit is characterized by 
defining the timing of operation by the 
kind of the aforementioned system bus 
which delivers a signal between the 
aforementioned system bus and the 
aforementioned functional circuit **. 
[0017] Moreover, the means which makes 
frequency of the aforementioned system 
clock adjustable preferably is 
characterized by being made by inputting 
a frequency-assignment signal into the 
aforementioned synchronous circuit. 
[0018] Moreover, in functional block of 
this invention, it is characterized by 
generating the design data of register 
transfer level automatically by giving the 
frequency of the aforementioned system 
clock. 
[0019] 

[Embodiments of the Invention] 
Hereafter, with reference to a drawing, 
the form of operation of this invention is 
explained in detail. Drawing 1 or drawing 
4 is drawing showing the design of IP 
(functional block) which unified IP 
functional circuit concerning the form of 
operation of the 1st of this invention, and 
its synchronous circuit. In the form of 
operation of this invention, IP is the 
intellectual property of functional block 
equipped with the specific function which 
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LSI builds in, and on the occasion of 
development of LSI and its descendant 
article, all the data about the design of 
functional block which requires a long 
development cycle etc. are succeeded as 
intellectual property, and are reused by 
development of a new product. 
[0020] If IP which consists of an IP 
functional circuit stated with the form of 
the following operations and its 
synchronous circuit is used, in case 
functional block as IP will be reused to 
LSI and its descendant article 
development, a deployment of the known 
intellectual property succeeded about the 
design of IP etc. can be aimed at, and it 
can contribute to curtailment of 
development cost. 

[0021] The outline of IP design which 
uses drawing 1 and first takes for the 
form of the 1st operation is explained. In 
the design of IP shown in drawing 1 , IP 
(functional block)20 which incorporates a 
system clock and operates with a local 
clock is connected to the bridge block 30 
which synchronizes only with a system 
clock, and the circuit 40 which consists of 
IP 20 and bridge block 30 is connected to 
the system bus 10 which synchronizes 
with a system clock. 

[0022] By the design of IP of this 
invention shown in drawing 1 , since the 
synchronization of a system clock and a 
local clock is taken inside IP 20, unlike 
the conventional bridge block 4 (refer to 
drawing 7 ), by the bridge block 30 of this 



invention, since what is necessary is to 
take only a system clock into 
consideration, the design of a bridge block 
becomes easy, and a development cycle 
can be shortened. 

[0023] Next, the composition of IP 20 
which starts the form of the 1st operation 
using drawing 2 is explained. IP 20 
shown in drawing 2 consists of an IP 
functional circuit 21 which synchronizes 
with a local clock, and a synchronous 
circuit 22 which incorporates a system 
clock and synchronizes with a local clock. 
[0024] IP In the stage of designing 20, the 
frequency of a system clock is strange. 
Then, IP corresponding to the frequency 
of various system clocks can be designed 
by incorporating the information on a 
system clock (for example, the 
predetermined number of clocks) using 
frequency-assignment signal [ of a system 
clock ] A [n*0] (n being the natural 
number) to the synchronous circuit 22 by 
which internal organs are carried out to 
IP 20, and adjusting the system clock and 
local clock of IP 20 through 
frequency-assignment signal A [n^O]. 
[0025] Frequency-assignment signal [ of a 
system clock ] A [n^0] is given from the 
external pin of LSI which uses IP 20 or 
the internal pull-up (connection with 
internal supply voltage level) of LSI, 
pulldown (connection with grounding 
level) one, or the bridge block 30. If 
frequency-assignment signal [ of a system 
clock ] A [n^O] is given from the bridge 
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block 30, it will enable a system clock to 
correspond also to the system which is 
adjustable. 

[0026] Next, operation of the synchronous 
circuit 22 contained in IP 20 using 
drawing 3 and drawing 4 is explained. 
The timing wave of a system clock is 
shown in the best stage of drawing 3 . 
Moreover, the timing wave of register 
access as a thing the IP functional circuit 
21 which synchronizes with a local clock 
becomes [ access ] the 2nd step of drawing 
3 or the 4th step from a register is shown. 
A system clock is a clock signal which 
takes a synchronization about the signal 
of the whole LSI transmitted to a system 
bus 10 here, and a local clock is the clock 
signal of register access. 
[0027] For example, as shown in the 2nd 
step of drawing 3 , or the 4th step, 
synchronizing with a local clock, read out 
/ write-in operation of a register are 
performed, read-out / write-in signal 
inputted from the IP use LSI, and a chip 
select signal are at the end time of this 
read-out / write-in operation, and the 
completion signal of access is returned to 
LSI. These operation of a series of 
constitutes the read out write-in cycle of 
a register. 

[0028] For example, in the timing wave 
shown in drawing 3 , in the bridge block 4, 
the complicated synchronization needed 
to be taken between the system clock and 
the local clock, and the timing wave 
required for register access needed to be 



generated conventionally (refer to 
drawing 7 and drawing 8 X On the other 
hand, with the form of the 1st operation, 
a timing wave required for register access 
is generable using system clock and 
frequency-assignment signal A [n:0]. 
[0029] The concrete example of 
composition of IP 20 with which the IP 
functional circuit 21 equipped with such 
a function and its synchronous circuit 22 
were united is shown in drawing 4 . IP 20 
consists of IP local clock mechanical 
components 70 with the timing counter 
50 and a comparator circuit 60. 
[0030] As shown in drawing 4 , the timing 
counter 50 starts by the chip select signal, 
and the count of a system clock is started. 
The enumerated data of the timing 
counter 50 is compared with 
frequency-assignment signal A [n^0] 
using a comparator circuit 60, and when 
the comparison result reaches a fixed 
criterion, the completion signal of access 
is sent out. 

[0031] On the other hand, a chip select 
signal starts IP local clock mechanical 
component 70, access to the IP functional 
circuit 21 (register) made into a 
processing object using an address data 
signal etc. is performed, and the data I/O 
cycle (read-out / write-in cycle of a 
register) of the IP functional circuit 21 is 
performed synchronizing with a local 
clock. 

[0032] If it does in this way, by giving 
frequency- assignment signal A [n:0] from 
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the exterior, by doubling the 
enumerated-data [ of the system clock by 
the counter ], and end time of the data 
I/O cycle of the IP functional circuit 21 
driven with a local clock, the completion 
signal of access can be sent out and the 
data I/O cycle of a series of IP functional 
circuits 21 can be completed. 
[0033] The timing which incorporates the 
signal which serves as a key with the 
clock at the time of IP design since a local 
clock is known is also known. Then, in 
the circuit shown in drawing 4 , 
frequency-assignment signal A [n^O] is 
given from the exterior, and the access 
time is decided on the basis of the 
enumerated data of a system clock. For 
example, by measuring the timing which 
returns the completion signal of access to 
LSI, it becomes possible to adjust so that 
IP 20 can incorporate the effective time of 
a chip select signal. 

[0034] Next, an operation of 
frequency-assignment signal A [n'0] 
which starts the form of the 2nd 
operation using drawing 5 is explained. 
With the form of the 1st operation, the 
system clock was incorporated to IP 20 
using frequency-assignment signal A 
[n^O], and it explained generating the 
timing wave of the IP functional circuit 
21 which operates with a local clock. 
[0035] However, in the system which is 
not effective only when it adjusts a 
strange system clock and a known local 
clock on the occasion of the design of IP 



20 and which generally operates with two 
clocks, the operation of 

frequency- assignment signal A [n^0] is 
effective, when it adjusts the timing of 
other one clock to change of one clock 
frequency. 

[0036] For example, as shown in drawing 
5 , when frequency-assignment signal A 
[n:0] is changed with 000, 001, 010, 011, 
and 100 and a system clock changes 
according to this with 20MHz, 40MHz, 
60MHz, 80MHz, and 100MHz, the timing 
of a local clock can be made to follow in 
footsteps of a system clock using 
frequency- assignment signal A [n^O], 
respectively. 

[0037] Operation of LSI which builds in 
such IP is effective especially when the 
low power mode of operation in which 
low-power operation is possible is 
contained by reducing for example^ 
system clock frequency as a mode of 
operation of LSI. 

[0038] Moreover, the ratio of the high 
level of a square wave or a low level of 
frequency- assignment signal A [n'0] 
which constitutes a system clock is not 
necessarily easy also for including the 
information about change of the 
configuration of a system clock not only in 
the frequency of a system clock but A 
[n:0]. 

[0039] If the specification of LSI 
containing a system clock, IP succeeded 
as intellectual property, and 
frequency-assignment signal A [n^0] are 
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given in case IP is reused since a strange 
design data is only a system clock in case 
IP is designed and LSI is developed, as 
the form of the 1st and the 2nd operation 
explained, design automation of LSI in 
RTL (RegisterTransfer Level) can be 
performed at least. 

[0040] In addition, this invention is not 
limited to the form of the 
above-mentioned operation. The circuit 
which performs synchronization which 
makes the clock of one two-line 
incorporation adjustable for a clock, the 
circuit which sends out the completion 
signal of access from IP synchronizing 
with a system clock are realizable using 
the circuits and methods other than what 
was explained using drawing 4 . In 
addition, in the range which does not 
deviate from the summary of this 
invention, it can deform variously and 
can carry out. 
[0041] 

[Effect of the Invention] By the design of 
the bridge block which performs 
synchronization with a system clock and 
a local clock within IP, and delivers 
[ according to the design of IP of this 
invention ] and receives a signal between 
a system bus and IP, as mentioned above, 
if only a system clock is taken into 
consideration, the design of a bridge block 
will become easy and it will become 
possible to raise the reusability of IP and 
its circumference functional block in the 
case of LSI which builds in IP, and its 



descendant article development. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing ll Drawing showing the outline 
of IP design concerning the gestalt of the 
1st operation. 

[Drawing 2] Drawing showing the 
composition of IP concerning the gestalt 
of the 1st operation. 

[Drawing 31 Drawing showing a system 
clock and the timing wave of register 
access. 

[Drawing 4l Drawing showing the 
example of concrete composition of IP. 
[Drawing 51 Drawing showing an 
operation of the frequency-assignment 
signal concerning the gestalt of the 2nd 
operation. 

[Drawing 6] Drawing showing the design 
of the conventional IP 
[Drawing 71 Drawing showing the design 
of IP independent of the conventional 
system bus. 

[Drawing 8] Drawing showing the 
relation between a system clock and a 
local clock. 

[Description of Notations] 
1 10 -- System bus 
2, 3, 20 -IP 

4 30 - Bridge block 

5 ■; Circuit which consists of IP and a 
bridge block 

21 - IP functional circuit 

22 -- Synchronous circuit 



40 ■ Circuit which consists of IP and a 

bridge block 

50 Timing counter 

60 Comparator circuit 

70 - IP local clock mechanical component 
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I PatlBlelllSX^^RJMIlilK* 

-muip mm-?***) <Dmn*^-rmx$> 
■efct), ls iRtf^<Dm±&<Dmm^L,. &^m& 

[0 0 2 0] JWT^IfeK^teT*^* I P«te@&S. 
tf^<o|i^[UK^&6 I P^i^till I P£ LT<£> 

I PeolftW-^^BIUX3l#/ttdSttfc|t^^W»* 
^»fijffl*ia»3, BB»3^ h^BiJ«mt6C kfr 

[0 0 2 1] fiC«)t^x Hll4rffl^"C^l^^^^ 

\ztik& i PKSt^«»i-oi/N-cttwi-So Eii^-ri 

P<0^ft(c^l/>T. i/^J*? p t)^^-P— * 

/^py^-eifft^IP («ffi^Piy^) 2 0*s, v- 

ftJScStUx IP 2 0^Pr^P^3 0)5^/i 

5[h]&§4 o^^f-^^ p kmrn-rzi/^TJ*^* 

1 o^«aK**L5o 

[0022] in i \^-t*$&w<o i P^taw-Cli, i p 

2 0 <DF*)gff "C^^x Jn ^ Py^ p— ^7/1-^ p ytr<D 

mm&kz><Dx\ »/yr^p^4(i7# 
p y ? tm&^m-rti&^^x-y V >^p 

[0023] 2 zm^xm i <ow^<nm^M^ 

IP 2 0(D«M^t6o B2i:^tIP 2 0I^P 
^;^py^OTt6 I Pl«2 1 h 

p 5/^Sr8t9 5i^n— p >y ^ ^fpj^-T6I^W 
[UK 2 2^e>»J*StLS 0 

[0 0 2 4] IP 2 OSTRtf-^-SaW^tt^^T 1 ^^ 

(7)jS!K^m^ff^A [n : 0] (nligJSMfc) ^rffi^ 



5 

"c\ ip 2 o\zftmztiz>mmm&2 2\z>^^^ 
mmmmfem^A [n : o] i p 20©^ 

J: 9. a^^^^^^ny^oattStJcSPtiSi-S I P 

[0 0 2 5] is*TJ±#uy2<Dmmttifcfe\^A 
[n : 0] tt, IP 2 0M«LSIO»t' 

y*/7ny# 3 0 «fc 9 <b*b<5o ^fA^Py 
*Ofltt*»j£«*A Cn : 0] &7 V y i?7* y * 3 

[0 0 2 6] &fil, H3s 04^11>X I P 2 Oir-g- 

/^nj/^fcRIJHi-ft I P^lilHlK2 l&UZ?x*frh 

1 0 KteiS^jft,* L S I £»<DfS-J§-S£o^TH»!* 
£6^P:y^{f-^-e£>9, n— p y*\±\si?*9 

[0 0 2 7] ^!lx:^li]3(7)2^g7!?^4^@l^$tL5 
J:5l-> I S I j6>P>A**tt*K^aiU/»# 

T, ^m^7V yi^7^y^ 4\Z^^Xiy^J^^uy 

fcofc (HI 7, El8#RS,) 0 r^ltSl^Hl^ 
vO^i^Ps,^ £Ajftfttt£ft#A [n : 
0] (h^^TU^^r^t^irM^^'f S V^St 

[0 0 2 9] rw<t5tt»IBS:«AS I P«^(h3SS2 l 

W4i*«*H4l^t. IP 2 0lW>f^W!> 

5 0 & N tttfc[elB&6 0 ipp-^p^^I 
[0 0 3 0] Hj4{r^i-J: o ^^^V^^7^^^5 
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[0 0 3 1] — ^t/iri^ hff-g-fll Pn-*/P 
* p y9WMMl OSriBBU TK^-^If^ 
ffl^TM«#**-r* I P«teiHlK2 1 (fv?**) - 
<DT*±X&fft>tl. &—jj;v2uy#k IT I P 
ttttlHlK2 l(D7-^ABi*t>f^^ 

[0 0 3 2] C^J:5^-r^tf. 
^■A [n : 0] ^ttW^^ia^ UVlsf^XZ 
v/Xf^^P^^^fflcffl^x D-Wn>;nfi 
10 I P»|g[B]i& 2 1 Ot-^AW^W ^)V<Dmi 

U -ago I PIM2 lof-^AfflM>f^/^ 

[0033] i pRtwinfcfcp— a s/^ttgBn-c 

l^T, *»J&*&fl««»5fe«»A [n : 0] *{+*U 

20 * V^£ft<5;i i:tr t> . IP 2 O^s/^ir h 

9 i££ £ <fc 5 {cfaS-T 6 r. £ ^ pj 

[0034] mszm^xB2<Dmm<DMm^& 

SJBtt*SJ6«*A [n : 0] ©ffJBlMl^TWIH- 
6 0 * 1 0**0«*-ei4ffltt»«3e«*A En : 0] 
^^X^f^^P^^^IP 2 0 {il^l <9 p 

-^/^py^tif^n i p«^iH]3S2 ^ 

[0 0 3 5] L^U JB«tt»J6{B»A [n : 0] <Mfe 
30 mn, IP 2 OORfflC^b^^ICOv/^^Jx^ P 
fcRSKOP-*;^ p iy^ 

t,xm<D v y ? (D* 4 *^?zm&£itz>m 

[0 0 3 6] M^L^s HI 5 IC^-T J: ^ «»Jft*3efS 
#A [n : 0] ^r000 x 001, 010, Oi l, 1 
0 0^f<bU i^j£CT^rA^Py^^20M 
Hz, 40MHz, 60MHz, 80MHz, 100M 

40 Hzifflkt«»^l:t, tft?ii»)St5»»»«e 

M-^-A [n : 0] ^V^P-^/^Py^O^'l'^ 

[0 0 3 7] r(?)j:5^IP^rtIt6LSI(Dft^ 
LSI WB^- Kir LT, Httf^7^^ p ^ 

[0 0 3 8] 4fc, j^K^}t^«^-A [n : 0] IS, £» 
TLt>v-^^^^P^^OMIiS^tf^t)T-^<, 
50 A [n : 0] O^ic, ^rA^Py^^fSW 
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[0 0 3 9] mi > *2 0SS*o*tB-ettWUfcJ:5 
fc, iP&RffM-SBL ^ftKW-^-^tt^^A^ 

0] i:*S**fettixtf, /MC< <bt)RTL(RegisterTra 
nsfer Level) fclifcttS L S I <D g tMatfSrllfr'r 6 C fc 

[0 040] *i3**W«:±Eeoia6<0»i8^»*Six 
sx ^ «r RT9E i -TS nutlf b«:fT 5 EliR^ RriT^^^T 

[0 04 1] 



10 



20 



[0E^fB¥*K^] 

lea i ] * i ohk*>*ibk:«* i p^tt-^ms^^-r 

0o 

[0 2] «io«k^fltffS i P©«/S4*m 
[03] 'W^p^^^rn^w? 

[04] I P©A#««ljifllSr*ta 
[0 5] *2o**^*llS^«sJWjft«:11l*ffi*offffl 
£^i-0 o 

[0 6] P^Kft^r^i-0 o 

[0 7] »^r^l:«SU^ I PCQ|3:§t-£ 

[08] ->xr p s/^ ^ d-*/^ p s/^offlft^ 



1 „ 1 0"">^f 
2, 3. 2 0-IP 

4. 3 o—^y s/ 5^ 

5 - I Pl^y s/^p j/^^6ftSEW6 

2 1 • 
2 2- 

4 0- 

5 0- 

6 0- 

7 0- 



I 

I p a— Py^l 



[01] 



1—40 



30 



IP 



[02] 



20 



22 



20 





WJB0» 











«^A(n:0] 



21 



[03] 




^y 



[04] 
Aln:0] 



A* 
A* 



-80 



-50 







rp 
nun 







-70 



(6) 



4$M2 002-1491 



[05] 



ime] 



mo] 



^20MHz^40MHz^60MHz^80MHz^2.100MHz 




-2 



IP 



[07] 



IP 



